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the Coming Struggle Against the Tireless%gs and Insects Wuich Have Controlled the Destinies of Nations, Have Driven ManBest Portions of Earth, and How the ^ ^d, Could Put an (£ nT
.maw Race in Five Years ^ / \ Lv\
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But according to Professor Ealand one of the fac¬
tors which kept down the destructive buga 1b lessen*
Ing In force because man himself is not estlng aa manyof the bugs as he used to. For Instancy, he says;

"Many of the North American Indian tribes were
In the habit of consuming largo quantities of RockyMountain locuBts, an insect of groat economic lmi¥>rt,seeing that it greedily consumed every green leaf en¬
countered In its wanderings. When the Jjxllan was
at his zenith tho Rocky Mountain locust was practi¬
cally innocuous. Since his subjugation it has Increased
and spread to such an extent that it is a Bcrioua pest.The Bushmen of Africa keep down some moth pestsby eating their caterpillars, and, according to Pro¬fessor Ealand, the lumbermen of Maine aro not averse
to a meal of largo black wood ants.

Up until comparatively recent times great quanti¬ties of Insects were used for medicine, for dyea, and
so on, but this use has steadily lessened, and with tholc63ening. naturally, the insects have increased.

How is man to cope with this infinite fecuudityand amazing "will to live"? Scientists all over the
world are working on tho problem. In the first place,it is absolutely essential that Insectivorous birds
throughout the world be protected by moBt stringentlegislation. It has been, indeed, the wanton slaughterof these birds for food purposes and for woman'3wicked vanity and the destruction of 'forests, thuslessening their hatching plucea, that have been respon¬sible for the shifting of natural control, the effects ofwhich we are just beginning to fee!. The next most ef¬
fective manner of fighting the bug world is by fosteringparasites and other Insects which destroy the hostsinimical to man. This method of natural insect con¬
trol has boen successfully carried out in America, a
striking case being that of the destructive Hessian flyand a parasite ia!l«v} I'olygnotus hlemalls. In 1906
a serious outbreak of this fly occurred In Pennsylvania,but was kept in hand because quite 90 per cent of Its
pupae or caterpillars were found to be parasitized bypolygnntus. At a later date the Hessian fly peBt hroke
out in Maryland, and in 1907 parasitized pupae were
brought from Pennsylvania with the result that bymid-summer all the fly pupae were discovered to beparasitized and the pest was effectively controlled.

Ladybugs. the familiar little bug of our gardens, arecollected regularly in California during their Winter
hibernation, for shipment to various parts of the world
as a control for plant line. For many years the orangeand lemon grove** of California were threatened withruin owing to the depredation of a relatively largescale insect known as the Cottony Cushion Scale. It
was probably introduced into the United States fromAustralia in 13S8. The mechanical means of controlhaving failed. In 1SS9 Professor C. V. Riley, chief ofthe American Bureau of Entomology, sent to the An- /tlpodea to try to discover what l"ii<eet, if any. kept thoCottony Cushion Scale in check in its native land. Hefound that the scale insect was rendered almost harm¬less In Australia because whenever it appeared it was
eagerly devoured by a small ladybug known to alienee
as NovIur cardlnalls. This little beetle war, eagerlytransported to California where, fortunately for thofUrun growers, it flourished and multiplied, and as a
consequence the cottony cushion scale is now nolonger a serious factor iu California. But to this daylargo numbers of the ladybug are reared annually at
Sacramento, and whenever an outbreak of the scale
occurs an army of the Utile beetles is despatched todeal with the trouble.

Breeding Good
Insects to Fight Bad Ones

The practice of the control of insect pests by theirliatural enemies is one of modern times, for the earli¬
est record of the work on anything approaching acommercial scale, dates bock but tweuty-fi\£ years.It is based on the assumption that all nature is in a
state of equilibrium.that is to say, that all life, in itsnative home, is kept in check by other forms of lifewhich prey upon it.

More than thirty dl3tinct parasites and seven kindsof predatory beetles have been introduced Into theUnited States to wage war on the gypsy and brown-tail moths, says Professor Eaiand.
"Consider," says Professor Ealand, "alongside thefigures, the careful packing necessary to keep the .Utt'.eexiles healthy on their long voyage across the Atlan¬tic: Each beetle was packed in a separate box, for it

was found that if several were packed together theyreJieved the tedium of their journey by devouring one
another. Consider, too, the work that was of neces¬
sity expended on the insects in the State insectary in
America.to provide constant meals of living larvae
to over six thousand hungry beetles ia in itself a tall
order and one not lightly undertaken, for Calosoma
and its larvae feed day and night, and being of a fas¬
tidious, cannibalistic nature, will not accept raw meat
or any other substitute for their living food. Con¬
sider the care lavished on the females during ovlposi-tion, the countless experiments to learn everythingIn tho beetle's life history that could possibly be turned
to good account by man, and the hundred and one littledetails that always arise during such an undertaking,and some small idea of the magnitude of the work willbe gleaned.

"Now, let us turn our attention for a moment tothe work of this little beetle in the field and learn how
wonderfully it is adapted by habit to wage war on thelarvao of moths in general and the gypsy and brown-tall moths in particular. The moth larvae we knowinfest trees, and the larvae of Calosoxoa. unlike thegrubs of many beetles are activo and addicted to
tree climbing In search of i'ood. This trait in itself isof incalculable value, for thi3 little friend of man isof practical utility both in tho larval and adult staggsof Its life. Day and night these voracious youugstersattack catenpillars, seizing them from the side or inthe middle of the back, or, if the caterpillars are hairy,between the segments, where the skin is smooth."In an experiment at the State insectary it wasfound that of one hundred pupae eaten, out of a largonumber made up of oqual proportions of both S9*cs»76J/£ per cent were females, as against 24 V6 per cent ofmales. As every female pupa case contains a poten¬tial mother moth, the wisdom of nature in endowingCalonoma with its predilection is self-evident Theselarvae will also catch and kill adult female gypsymoths, which, being too heavy and clumsy to fly, fall
an easier prey than would otherwise be the case.. The
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A Photograph of a Small Part of a Recent Swarm of Grasshoppers in a Southwestern City. The Swarm Stopped All Traffic, Made People CloseShops and Houses, and While It Lasted Practically Stopped All Bairum Industry in the Loctilitv.
adult beetle3 are scarcely less voracious than their
larvae. Tbey climb the highest trees, going out to the
branches, twigs and even leaves in search ol cater¬
pillars. which they eagerly devour after having nipped
them in. the middle of the back. If disturbed in their
work the beetles instantly fall to the ground and hide
till the danger, or supposed danger, has passed."

It will bo recognized, says Professor Eoiand, ihat
unless a parasite shows greater fertility than its host,
Its power of controlling the latter must be very
greatly diminished. In this connection nature had
come to the rescue in a marvellous manner by endow¬
ing many of the parasites with the power of "poly-
embryony," a phenomenon that iB unique in the animal
kingdom. Parasites so endowed lay eggs similar in
external form to those of their less fortunate relations,
but from each egg emerges in due eourse not one
larva, but a number of larvae, and by this means
their fertility is much increased.

A second and still more modern method of natural
Insect control is carried into effecc by msans of fun
gold diseases of insects. These fungoids are scattered
over large plantations with a dusting machine. All
the insects infected carry the disease to iliair numer¬
ous relatives.

The fight, indicates Professor Ealand, 13 only at its
beginning. Man will probably win, but even if he does
the bug, through its persistence, will oultive him.

As another great entomologist, W. J. Holland, has
written In his moth book: ^

"When the moon shall have faded from the sky and
the aun shall sltlne at noonday a dull cherry red, sr.d
the peas siall be frozen over, and the Ice-cup shall
have crept downward to the equator from elthar pole,
and no keel shall cut the watero, no rwhecls turn in
mills, when all cities shall have long been dead and
crumbljd Into dust, and all llfo ohall be on the very
Ia3t verge of oxtinctlon on this globe, then, on a bit ofjlchen; growing on the bald rocks beside the eternal
snows of Panama* ohall be seated a tiny Insoct, preen¬
ing Its antennae In the glow of the worn-out sun, rep¬
resenting the sole survival of animal life on this oux
earth.a melancholy 'bug.'"

Incredible Rapidity With Which Bugs Multiply,£5y Professor John Buckl&nd
AN imagines hlmscif to bo the
dominant power on the earth.
He is nothing of the sort. The

true lords of the universe are the insects.
While it is true that man has invented
and perfected so many destructive
agencies that be has attained to u pre¬
dominance over the most fierce and pow¬
erful mammals and the moat deadly rep¬
tiles, it is also true that in face of an at¬
tack of insects he and ail his works are
set at naught.
The fecundity of certain insect forms

is astounding, the numbers bred reach¬
ing such prodigious proportions as to bo
almost beyond belief. Riley once com¬
puted that the hop aphis, developing thir¬
teen generations in a uinglo year, would,
if unchecked to the end of the twelfth
generation, have multiplied to the incon¬
ceivable number of ten sextillions of in¬
dividuals. Noting the preceding. Korbush
says if this brood were marshaled in line,
ten to the inch, it would extend to a
point po sunk in the profundity of spaco
that light from the head of the procession
travelling at the rate of 18-1,000 miles per
second would require 2,500 years in which
to reach the earth.
Kirkianu has computed that, one pair

of gypsy moths, if unchecked, would pro¬
duce enough progeny In eight years to
destroy all the foliage in the United
States.
A Canadian entomologist states that a

single pair o£ Colorado beetles, or potato

bugs' mi wu call them, would, without
checl;, increase In one season to
CO,000.000. At this rate of multiplication
the disappearance of tho potato plant
would not be long delayed. The chinch
bug, a fecund and destructive pest, has
been found In a clump of grass, eightinches in dlamoter to the number of
U0.000. Tho progeny of this colony alone,ir unchecked, would soon become incom¬
putable hordes, devastating wide areas
of the earth's surface.
The voracity of insects is ulrnoat as

astounding as th^ir power of reproduc¬
tion. The daily ration in leaves of a
caterpillar is equal to twice its own
weight. If a horse were to feed at the
same rote, he would have to eat a ton of
hoy every twenty-four hours.

. Forbush
says that a certain flcsh-foeding larva will
consume in twenty-four hours two
hundred times its original weight, a
parallel to which, in the human race,
would be an infant consuming, in the
first day of ItB existence, 1,500 pounds of
beef. Trouvelot, who made a special
study of tho subjcct, affirms that the food
taken by a single silkworm in fifty-six
da>3 equals in weight S6.COO times Its
original weight at hatching. What a
destruction this single species of insect
could make if only a One-hundredth partof the eggs laid came to maturity!
When tho farmers in New Zealand be¬

gan to break the virgin soil on an ex-
tensivo scale, a certain caterpillar, which

hitherto had gleaned a somewhat meagersustenance from the scanty native ver¬dure of Ihe open lands, disappeared fromits old haunts and attacked the culti¬vated areas. So speedily did it increaseby reason of a more favorable environ¬
ment that it soon became a blastingplague.

!t came not singly, nor even In bat¬talions, but In mighty armies whichlaid waste the land. I have seen theseatoms -cover the pastures in such num¬bers as to make the green seem brown. Ihavo seen countless millions of them
pass out of one cornfield, having strippedevery stalk bare, cross the road in solidphalanx and pass into another. I have
seeu big mobs of sheep mustered in hothaste and driven to and fro over theseserried ranks that they might crush themwith their scurrying feet. 1 have Been
every horse roller in a district broughtup hurriedly, like steam engines to a Are,and drawn backward and forward overthe crawling masses until the cylindersstuck fast in a mire of squashed insects.I have seen huge ditches dug in an at-
tompt to stop the invader's progress.The effort wqb as futile as that of a child\vt19 builds a bank of sand by the sea,thinking it will stem the oncoming tide.
Even railway trains »vere brought to a
standstill, the wheols of the engine beingunable to grip the rails, owing to the
hordes of caterpillars which were cross¬
ing the line.

' Let once the checks to insectdom tail
and see how long man will last!


